Inducible nitric oxide synthase in skeletal muscle of patients with chronic heart failure.
The expression and localization of inducible nitric oxide (NO) synthase (NOS II) was evaluated as a source of NO which has been shown to affect muscle contraction. Advanced stages of chronic heart failure are associated with systemic activation of cytokines which have been shown to stimulate the expression of NOS II in various cell types, including myocytes. We hypothesized that systemic cytokine activation could lead to expression of NOS II in skeletal muscle of patients with chronic heart failure. Skeletal muscle specimens were obtained by percutaneous needle biopsy in six normal volunteers and eight patients with heart failure (New York Heart Association class III). Electron microscopy immunocytochemistry (immunogold labeling) with specific anti-NOS antibodies was utilized to elucidate the intracellular localization of NOS II and neuronal NO synthase (NOS I) in myocytes of skeletal muscle. Reverse transcriptase, competitive polymerase chain reaction (PCR) was applied to quantify NOS II mRNA in skeletal muscle. Inducible nitric oxide synthase was readily expressed in the cytosol of skeletal muscle myocytes; NOS I expression was sparse. Polymerase chain reaction results indicated that NOS II gene expression is increased in patients with chronic heart failure. Inducible NO synthase is expressed in human skeletal muscle and its gene expression is increased in patients with severe heart failure. Given the experimental evidence that NO can attenuate contractile performance of skeletal muscle and can mediate muscle wasting, an increased local production of NO in skeletal muscle by NOS II may have important implications for patients with severe heart failure.